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the print medium. There is only a small gap between each pair of adjacent
hammer heads and the ham- mers can therefore print dots at all required
posi- The present invention relates to impact printers  tions along the row
being printed. of the type including a plurality of hammers which   5
After one row of dots has been printed the print are actuated selectively
in order to perform printing  medium can be moved through a small increment
operations on a print-medium, for example a sheet of  transversely to the
length of the platen and the op- paper. A printer of this type includes an
actuator  eration can be repeated resulting in the printing of a for each
hammer and the present invention is partic-  second row of dots spaced from
the first row of ularly related to an assembly of electromagnetic  10
dots. By repeating these operations rows of dots hammer actuators for an
impact printer.           can be printed as required. In one known type of
printer, adapted to print on  A character can be printed on the medium by a
print medium as it passes over a platen using a plu-  printing dots in
selected positions in a matrix, for ex- rality of print elements operated
selectively by ham-  ample a matrix of five columns and seven rows. By
mers, the print elements are mounted on flexible fin-  15  printing dots in
selected positions in rows as de- gers forming part of a metal band which
is in the  scribed above and selectively moving the print me- form of a
continudus loop, one print element being  dium, characters can be printed
in selected posi- mounted on each flexible finger. The print elements
tions on the medium. extend in a straight line along the band parallel to
the  In the printer described above the hammers are longitudinal centre
line of the band. A bank of  20   mounted together to form a hammer bank
which ex- hammers extends along the platen and is spaced    tends along the
platen. Each hammer is formed with from the platen so as to define a print
region be-  a head and is associated with a respective actuator tween the
hammer bank and the platen. The print me-  which has a finite width. It is
desirable for the heads dium, such as a continuous web of paper, passes
of adjacent hammers to be spaced apart by only a through the print region
over the platen so that the   25  small distance so as to be able to print
dots substan- hammer bank passes across the width of the print  tally at
all positions along a row on the print medium. medium. The metal band on
which the print elements  With such an arrangement each hammer head will
are mounted also passes through the print region  cover a plurality of
positions in which dots are re- along the platen and across the width of
the print  quired to be printed and therefore each hammer will medium and
is located between the hammer bank and   30  have to be operated a
plurality of times in printing a the print medium. An ink ribbon also is
located in the  row of dots. In order to reduce the number of times print
region between the metal band and the print me-  that each hammer will have
to be operated in printing dium.
a row of dots, the width of each hammer must be re- The metal band is
driven continuously past the  duced. This requires that the width of each
hammer platen and the hammer bank and across the print me-  35  and
actuator assembly must be reduced. dium by a suitable drive system.
Operation of any   Various types of printer hammer actuator are one of the
hammers of the bank causes that hammer  known. One particular type with
which the present to move towards the metal band and to strike one of
invention is concerned is described by way of exam- the print elements so
as to move that print element  pie in Canadian Patent No. 1,135,317 (CA-A-
on its flexible finger towards the ink ribbon and the   40   1135317). The
printer hammer actuator described is print medium. The print element abuts
against the ink  an electromagnetic actuator which includes a stator
ribbon, moves the ink ribbon into contact with the  in two halves, each
provided with a coil, and a mov- print medium and presses the ink ribbon
and the   ing armature member which is located between the print medium
against the platen causing the printing  two stator halves. The armature
member is formed of a mark on the print medium in the shape of the   45
from a non-magnetisable material, for example a print element.
synthetic plastic material, and is flat with a rectan- According to one
particular printer of the above  gular cross section. The armature member
is provid- kind and illustrated by way of example in United  ed with a
plurality of armature elements of magnetis- States Patent No. 4,428,284,
(US-A-4428284,       able material. The armature elements are spaced
EP-A-36970) each of the print elements is shaped   5o  apart along the
length of the armature member. The like a dot and operation of each hammer
causes the  armature member is further provided with longitudi- printing of
a dot on the print medium. As the metal  nally extending ribs to add to its
strength and to band moves continuously across the print medium,  guide it
during operation. A hammer head is formed operation of selected hammers
will result in the  at one end of the armature member. printing of a row of
dots in positions on the print me-  55  The stator of the actuator is
formed in two halves dium corresponding to the positions of the hammers
with pole pieces extending towards each other in which are operated. Each
hammer is formed with a  pairs and spaced apart so as to form a set of gaps
head having a width in the direction of movement of  in which the armature
member is located. When the the band which is greater than the width of a
single    armature member is in the rest position each of the print
element. It is therefore possible for each ham-     60  armature elements
in the armature member is slightly mer to print a dot in any position on
the print medium   spaced from a respective one of the pairs of pole which
is covered by the hammer by varying the tim-    pieces of the stator. When
the coils of the stator ing of the operation of the hammer relative to the
are energised, a flux is generated which flows be- movement of the band. As
a result the dots in the     tween the pairs of pole pieces and through the
arma- row printed can occupy mmany selected positions on    55   ture
elements. As a result each armature element is 2    
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pair of pole pieces and a  ture member is supported between the stator pa
longitudinal force is exerted on the armature mem-  so that the armature
element is located adjacent ber. The armature member is retained in its
rest po-  the gap between the pole pieces. Energization sition by a spring.
The longitudinal force causes the  the coil causes the generation of a flux
which pass armature member to move against the action of this   5   es
across the gap and through the armature element spring and allows the head
on the armature to per-  tending to move the armature element into the gap
form a printing operation.                          and to cause the hammer
head to move into a print Canadian Patent No.1,1 35,317 (CA-A-1 135317) al-
position. so describes assembling a plurality of actuators of   An assembly
of actuators in accordance with the this kind side by side to form a hammer
bank. The ar-  10  invention is characterised in that the components of
mature elements on the armature members of adja-    adjacent actuators are
complementary in shape so cent actuators are located at opposite ends of
the  that projecting components of each actuator en- armature members. As a
result the stator coils of  gage In recessed components of the adjacent
actua- adjacent actuators are also located at opposite    tors whereby the
overall length of the assembly ends of the actuators. With this arrangement
the   15  along the line is less than the sum of the overall stator coils
are interleaved and thereby reduce the  widths of the individual actuators.
overall length of the hammer bank.                    According to one
embodiment of the invention, in United States Patent No. 4,371,857 (US-A-
each actuator the coil is associated with the first 4371857, EP-A-21335)
describes a similar type of   stator part, and the second stator part
includes a hammer actuator in which the armature member is  20  component
having a width less than the width of the circular in cross section and the
stator is formed in  coil. In adjacent actuators the coil is located at the
two halves. In one arrangement the stator is illus-  top of one actuator
and at the bottom of the other trated as having a coil on only one half.
actuator so that the coil of each actuator engages IBM Technical Disclosure
Bulletin Volume 25,     with the component of the adjacent actuator having
No. 11B, April 1983 at page 6184 also describes a   25   a width less than
the width of the coil. similar type of actuator in which the stator is
formed  According to another embodiment of the inven- in two halves with a
coil on only one half.        ton the body of each armature member includes
a IBM Technical Disclosure Bulletin Volume 25,     relatively wide portion
In which is located the arms- No.11 B, April 1983 at pages 6284, 6285
describes a  ture element and a relatively narrow portion. In adja- bank of
print hammer actuators of the above type in  30   cent actuators the
relatively wide portion of the ar- which the actuators are arranged side by
side. The  mature member is located near one end of the body armature
elements and stator coils of adjacent actu-  in one actuator and near the
opposite end of the ators are located at opposite ends of the armature
body in the other actuator so that the relatively wide members so that the
stator coils are interleaved and  portion of the armature member of each
actuator en- thereby reduce the overall length of the hammer  35   gages
with the relatively narrow portion of the arma- bank.
ture member of the adjacent actuator. United States Patents Nos. 4,351,235
(US-A-        In order that the invention may be more readily 4351235) and
4,082,035 (US-A-4082035) describe      understood an embodiment will now be
described printers which are formed with banks of hammer ac-  with
reference to the accompanying drawings, in tuators. Each hammer actuator
includes an arma-  40   which: ture member of magnetisable material which
cooper- ates with a stator provided with a coil. Each arma-   Figure 1 is a
diagrammatic side view of a hammer ture member is formed with a hammer head
at one     actuator including a stator and an armature member, end and all
the hammer heads of the actuators in the  Figure 2 is a plan view of the
armature member bank extend along a line. The actuators are located   45
used in the actuator illustrated in Figure 1, on both sides of this line
with adjacent actuators on  Figure 3 is a plan view of the lower part of
the opposite sides. With this arrangement the stator   stator used in the
actuator illustrated in Figure 1, coils are interleaved and thereby reduce
the over-    Figure 4 is a view from underneath of the upper all length of
the hammer bank.                      part of the stator used in the
actuator illustrated in The object of the present invention is to provide
50   Figure 1, an improved assembly of electromagnetic hammer        Figure
5 is a perspective view of one part of the actuators for an impact printer.
stator used in an actuator which is a practical em- The present Invention
relates to an assembly of   bodiment of the actuator illustrated in Figures
1, 2, 3 electromagnetic actuators for the hammers of an im-  and 4, pact
printer arranged side by side and extending   55  Figure 6 is a perspective
view of an armature along a line. Each actuator comprises a first stator
member used with the stator part illustrated in Fg- part formed with at
least one pole piece, a second  ure 5, stator part formed with at least one
pole piece and   Figure 7 is a perspective view, partly cut away,
positioned relative to the first stator part so that  of the other part of
a stator used with the stator the pole pieces are spaced apart so as to
form a   60   part illustrated in Figure 5, gap therebetween, and a single
coil associated with   Figure 8 is a perspective view of a stator coil one
of the stator parts. Each actuator also includes  used with the stator part
illustrated in Figure 5, an armature member formed with a body of non-mag-
Figure 9 is a perspective view of an actuator as- netisable material, at
least one armature element of  sembled from the components illustrated in
Figures magnetisable material and a hammer head. The arma-  65 5, 6, 7 and
8, 3    
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view of a plurality of actua-  The armature member 3 has a rectangular
cross tors as Illustrated in Figure 9 assembled to form a  section body
portion 17 of non-magnetisable materi- bank of hammers embodying the
Invention,           al, for example a synthetic plastic material, and is
Figure 11 is a perspective view of the bank of  formed with four armature
elements 18, 19, 21 and 22 hammers illustrated in Figure 10,              5
of soft iron or another magnetisable material and Figure 12 is a
perspective view of a pair of arma-  having a rectangular cross section. As
illustrated ture members used in another practical embodiment  in Figure 2
the armature elements 18, 19, 21 and 22 of the actuator illustrated in
Figures 1, 2, 3 and 4,  extend across the armature member 3 but do not
Figure 13 is a perspective view from underneath  reach quite to the edges
of the armature member. of the pair of armature members illustrated in
Figure  10   The armature elements 18, 19, 21 and 22 are spaced 12,
apart by distances equal to the distances apart of Figure 14 is a
perspective view of part of a sta-  the pole pieces 7, 8, 9 and 11 and 18,
19, 21 and 22. tor which is used with one of the armature members
Therefore, if the armature member 3 is located be- illustrated in Figures
12 and 13,                  tween the stator parts I and 2, each armature
ele- Figure 15 is a diagrammatic side view of the stator   15   ment can be
located adjacent to a respective one of part illustrated in Figure 14,
the pole pairs. The outer surfaces of the armature Figure 16 is a view from
underneath of the stator  member 3 are coated with a layer 23 of a low
friction part illustrated in Figure 14,                      material, such
as the polytetrafluoroethylene mate- Figure 17 Is a perspective view of
another stator  rial known as Teflon (Registered Trade Mark). part used
with the armature members illustrated in  20  A hammer head 24 is formed on
one end of the ar- Figures 12 and 13,
mature member 3 and at the other end a spring 25 ex- Figure 18 is a
perspective view of a block adapt-  tends between the armature member 3 and
a fixed ed to hold a plurality of the stator parts illustrated in  member
26. The head. 24 is arranged to cooperate Figures 14, 15 and 16,
with a print element 27, an ink ribbon 28, a print medi- Figure 19 is a
perspective view of a plurality of  25   um 29 and a platen 31 in order to
perform printing op- actuators assembled from the components illustrat-
orations on the print medium 29. ed In Figures 12, 13, 14, 15, 16, 17 and
18 to form a  In order to perform printing operations using the bank of
hammers embodying the invention,            hammer head 24 and the actuator
described, the Figure 20 Is a perspective view of another pair  components
are assembled so that the armature of armature members used in a still
further practical  30   member 3 is located between the stator parts I and
2 embodiment of the actuator illustrated in Figures 1,  with the armature
elements 18, 19, 21 and 22 posl- 2, 3 and 4,
tioned just to the left of the respective pole pairs 7 Figure 21 is a
perspective view from underneath  and 13,8 and 14,9 and 15, 11 and 16 as
viewed in Fig- of the pair of armature members illustrated in Figure  ure
1. With the armature member 3 in this position, 20,
35  the head 24 is spaced from the print element 27. If Figure 22 is a
perspective view of a stator part  the coil 12 is energized a magnetic flux
will be pro- for use with the armature members illustrated In Rg-  duced in
the assembly as illustrated by the arrows in ures 20 and 21,
Figure 1. This flux will be concentrated at the pole Figure 23 is a
perspective view of a plurality of  pieces 7, 8, 9 and 11 and 13, 14, 15
and 16 and, in actuators assembled from the components illustrat-  40
passing between the pole pairs, it will be deflected ed in Figures 20, 21
and 22 to form a bank of ham-  to pass through the armature elements
18,19,21 and mers embodying the invention.                       22. The
flux will tend to cause each armature ele- ment to move into a position in
which it is directly be- DETAILED DESCRIPTION OF THE INVENTION
tween the pole faces of the adjacent pair of poles. 45     As a result, a
longitudinal force will be exerted on Figures 1, 2, 3 and 4 illustrate
diagrammatically an  the armature member 3 tending to move it to the
electromagnetic printer hammer actuator with which  right, as viewed in
Figure 1, against the action of the the present invention is concerned. The
actuator   spring 25. The armature member 3 will move to the comprises an
upper stator part 1, a lower stator part  right and the head 24 will strike
the print element 27. 2 and an armature member 3. The upper stator part 1
50   The print element 27 will move Into contact with the Is generally
E-shaped and is formed with three legs  ink ribbon 28 and move the ink
ribbon into contact 4, 5 and 6 which are shaped at their ends to form  with
the print medium 29. The ink ribbon 28 and the four pole pieces 7, 8, 9 and
11. Around the central  print medium 29 will be pressed against the platen
31 leg 5 is wound a coil 12 which is adapted to be sup-  causing a printing
operation to be performed in plied with a suitable voltage through a switch
(not il-  55   which a mark in the shape of the print element 27 will
lustrated). The lower stator part 2 is formed on its  be printed on the
print medium 29. This printing oper- upper surface with four legs 13, 14,
15 and 16 also  ation is fully described in United States Patent No.
forming pole pieces.                               4,428,284 (US-A-4428284,
EP-A-36970) and will The pole pieces 13,14,15 and 16 are positioned re-
not be described In greater detail here since it does spectively under the
pole pieces 7, 8, 9 and 11 of the   60   not form part of the present
invention. upper stator part 1 so as to form four pole pairs with
The forces exerted on the armature member 3 by gaps between the poleeach
pair.trated             the flux generated by the coil 12 are partly
longitudi- In Figures 3 and 4 the pole pieces 7, 8 9 and 11 nd  nal forces
and partly transverse forces. The longi- 13, 14, 15 and 16 extend across
the fall wid   the  tudinal forces are used to move the armature mem-
stator parts 1 and 2.                         65   ber 3 longitudinally In
order to perform the printing 4    
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above. The transverse force   the armature member 44 in the vertical
directio will tend to move the armature member into close   As a result,
the armature member 44 is constraine contact with the stator parts 1 and 2.
This action  to move longitudinally with the side portions 55 and would
tend to exert frictional forces on the armature  56 and the pole faces
acting as guides. The overall member 3 which would interfere with the
printing op-   5   width of the coil 43 is greater than the distance be-
eration. By coating the armature member 3 with the  tween the outer
surfaces of the side portions 55 layer 23 of low friction material these
frictional  and 56 so that the coil projects beyond these side forces are
appreciably reduced. The layer 23 cov-  portions. The movement of the
armature member 44 ers all the outer surfaces of the armature elements  is
controlled as described with reference to Figures 18, 19, 21 and 22 and
therefore there is no metal to  10   1,2,3 and 4. metal contact between the
armature member 3 and      Figures 10 and 11 Illustrate how five of the
actua- the stator parts 1 and 2.                          tors illustrated
in Figure 9 can be assembled to form In a practical embodiment of an
actuator as de-  a hammer bank embodying the invention. The actua- scribed
above the coating layer 23 has a thickness  tors, labelled A, B, C, D and E
and cross hatched in of 0.13 mm (0.0005 in) and the length of each of the
15  different ways in order that the components of indi- legs 13,14,15 and
16 is 0.4 mm (0.016 in).         vidual actuators can be more dearly
distinguished, Figures 5, 6, 7, 8 and 9 illustrate an actuator  are
assembled with the stator parts 41 and the coils which is a practical
embodiment of the actuator illus-  43 of adjacent actuators located on
opposite sides trated in Figures 1, 2, 3 and 4. The actuator corn-  of a
central line X - X on which are located all the ar- prises an upper stator
part 41, a lower stator part  20   mature members 44 and the hammer heads
67. Each 42, a stator coil 43 and an armature member 44.    hammer head 67
is spaced apart from the adjacent The upper stator part 41 is generally
E-shaped with  hammer head by a small distance so as to allow the three
legs 45, 46 and 47 terminating in four pole  hammer heads to move freely
relative to one anoth- pieces 48, 49, 51 and 52. The coil 43 is formed
er. It will be seen that the components of adjacent around a central hole
50 and is shaped so as to fit  25  actuators are complementary in shape so
that pro- round the central leg 46 of the upper stator part 41.  jecting
components of each actuator engage in re- The lower stator part 42 is
generally Y-shaped in  cessed components of the adjacent actuator. The
cross section with a lower leg portion 53, a central  projecting outer side
surfaces of each coil 43 ex- portion 54 extending at right angles to the
leg por-  tend towards and are spaced a small distance from tion 53 and two
upstanding side portions 55 and 56.  30  the recessed leg portions 53 of
the adjacent actua- The central portion 54 is substantially planar, that
tors. The overall length of the hammer bank in the di- is, having an
overall thickness narrower than the  rection of the line X - X is therefore
less than the thickness of coil 43, and is formed with four up-  sum of the
widths of the individual actuators. The standing legs forming pole pieces
57, 58, 59 and 61  hammer bank is therefore very compact. which extend
across the width of the central portion   35  Each coil 43 has a relatively
large volume so that 54 between the side portions 55, 56. The central
there is a minimum of heat generation in each coil portion 54 and the pole
pieces 57, 58, 59 and 61 of  and good heat dissipation. the lower stator
part 42 are constructed of a soft   The configuration of each actuator
allows the ar- magnetisable material such as silicon iron, whereas  mature
member 44 to be relatively short, thereby the lower leg portion 53 and the
side portion 55 and   40  reducing the mass of the armature member. The re-
56 are constructed of a non-magnetisable material  duced mass increases the
acceleration for the such as a synthetic plastic material. The pole pieces
same applied force. The printing Impact is unaffect- 57, 58, 59 and 61 are
spaced apart by the same dis-  ed due to the compensating effects of the
reduction tances as the pole pieces 48, 49, 51 and 52. The ar-  of mass and
the increase in velocity. mature member 44 has a rectangular cross section
45    In a practical embodiment of a hammer bank as il- body portion 62 of
a non-magnetisable material, for  lustrated in Figures 10 and 11 the mass
of each arma- example a synthetic plastic material, and four arma-  ture
member 44 was 150 mg and the width of each ture elements 63, 64, 65 and 66
of magnetisable ma-  hammer head was 7.62 mm (0.3 in). The average ac-
terial within the body portion 62. The armature ele-  celeration force
imparted to each armature member ments 63, 64, 65 and 66 are spaced apart
by the   50  for a travel of 0.178 mm (0.007 in) was 5 Newtons. If same
distances as the pole pieces 57, 58, 59 and 61.  a maximum working gap of
0.51 mm (0.020 in) is as- The body portion 62 of the armature member is
coat-  sumed, a repetition rate for operation of each of the ed with a
layer of low friction material, for example  actuators of 2000 cycles per
second would be the polytetrafluoroethylene material known as Te-
achievable. flon (Registered Trade Mark). For clarity of Figure  55
Figures 12,13,14,15,16,17 and 18 illustrate anoth- 6 this layer is not
illustrated. At one end of the arma-  er actuator which is a practical
embodiment of the ture member 44 is formed a hammer head 67.
actuator illustrated in Figures 1, 2, 3 and 4. Figures Figure 9 illustrates
the actuator fully assembled.  12 and 13 illustrate two forms 71, 72 of the
armature The armature member 44 is located on the central   member of the
actuator which are adapted to be as- portion 54 of the lower stator part
42. The distance   60  sembled close together. Armature member 71 com-
between the inner surfaces of the side portions 55  prises a body 73 of a
non-magnetisable material and 56 is slightly greater than the width of the
arma-  having a relatively wide middle portion 74 in which ture member 44.
The distance between the faces of   are located four armature elements 75,
76, 77 and each pole pair 48 and 57, 49 and 58, 51 and 59 and  78 of
magnetisable material, a relatively narrow tail 52 and 61 is slightly
greater than the thickness of  65   portion 79 formed with a hole 81 and a
relatively nar- 5    
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portion 82 to the end of which is at-  72 will engage in the recess formed
by the narrow tached a hammer head 83. The tail portion 79 is long-  tail
portion 79 of the armature member 71. The width er than the neck portion
82. The other armature   of the region on the upper surface of the block
109 member 72 also comprises a body 84 of a non-mag-  occupied by the
armature members 71 and 72 will be netisable material having a relatively
wide middle   5   less than the sum of the overall widths of two arna-
portion 85 in which are located four armature ele-  ture members. ments 86,
87, 88 and 89 of magnetisable material, a  Figure 18 illustrates a block
121 adapted to hold a relatively narrow tall portion 91 formed with a hole
plurality of stator parts of the type illustrated in Fig- 92 and a
relatively narrow curved neck portion 93  ures 14, 15 and 16. The block 121
is formed with sev- to the end of which is attached a hammer head 94.  10
en holes 122 arranged in two rows as illustrated, The tail portion 91 is
shorter than the neck portion  with three holes 122 in the row nearer the
front of 93. As illustrated in Figure 13 the under surface of  the block
and four holes 122 in the row nearer the each of the armature members 71,
72 is formed with  back of the block. Each hole 122 is formed with a a
longitudinal rib 95 and the armature elements ex-  ledge 123 at the front
and the back. At the back of tend through the full thickness of each
armature  15  the block are supported seven springs 124 which member. It
will be seen that the two armature mem-  extend down into the block. bers
71 and 72 are complementary in shape so that,  Figure 19 illustrates how
three of the armature if the armature members are placed side by side,
members 71 and four of the armature members 72, projecting components of
each armature member en-  seven of the stator parts 101, one block 109 and
one gage In recessed components of the other armature  20  block 121 can be
assembled to form a hammer bank member. This is illustrated in Figures 12
and 13. The  embodying the invention. As illustrated, the three relatively
wide middle portion of each armature mem-  armature members 71 with their
hammer heads 83 ber engages in the recess formed by the relatively  are
positioned on the block 109 with their ribs 95 en- narrow tail portion or
the relatively narrow neck  gaging in alternate grooves 110so that the
heads 83 portion of the other armature member so that the   25  project
beyond the front edge of the block 109. In two armature members can be
placed very close to-  this position the wide middle portion 74 of each ar-
gather.                                           mature member 71 is
located over the set of ridges Figures 14,15 and 16 illustrate a stator
part 101 to  112. The four armature members 72 with their ham- be used with
each of the armature members 71 and  mer heads 94 are positioned on the
block 109 with 72. Each stator part 101 comprises a yoke 102 and a   30
their ribs 95 engaging in alternate grooves 110 so coil 103. As seen most
clearly in Figure 15, the yoke  that the heads 94 project beyond the front
edge of 102 is shaped so as to form four pole pieces 104,  the block 109
and are located in between the heads 105,106 and 107 which are spaced apart
by the same  83 of the armature members 71. In this position the distances
as the armature elements 75, 76, 77 and  wide middle portion 85 of each
armature member 72 78 and 86, 87, 88 and 89.                    35  is
located over the set of ridges 113. The block 121 is Figure 17 illustrates
another stator part 108 to be  placed over the armature members and the
holes used with the armature members 71 and 72. Stator  122 in the block
are positioned so that the three part 108 is a flat rectangular block 109
formed on its  holes in the front row coincide with the wide middle upper
surface with a plurality of parallel grooves  portions 74 of the three
armature members 71 and 110and two sets of parallel ridges 112 and 113
forming   40  the four holes in the rear row coincide with the wide pole
pieces and extending at right angles to the  middle portions 85 of the four
armature members 72. grooves 110. The ridges 112 are spaced apart by dis-
A stator part 101 is located in each of the holes tances equal to the
spacing of the armature ele-  122 and the pole pieces 104, 105, 106 and 107
of ments 75, 76, 77 and 78 of the armature member 71  these stator parts
coincide with the ridges of the and the ridges 113 are spaced apart by a
distance   45  sets of ridges 112 and 113 so as to form pole pairs of equal
to the spacing of the armature elements 86,  the type described above with
reference to Figures 87, 88 and 89 of the armature member 72. Guide    1,
2, 3 and 4. The lower ends of the springs 124 en- members 114 are located
at various positions on the  gage in the holes 81 and 92 in the narrow
portions of upper surface of the block 109 adjacent to the    the armature
members 71,72 remote from their ham- grooves 110 as indicated.
50   mer heads 83, 94. All the hammer heads 83 and 94 Figure 17 Illustrates
one armature member 71 and  extend along a line X - X. one armature member
72 in position on the upper     When the armature members 71, 72 are in the
rest surface of the block 109. Each armature member is  position, each of
the armature elements 75, 76, 77 located in position by its longitudinal
guide rib 95 en-  and 78 and 86, 87, 88 and 89 is spaced from a re- gaging
in one of the grooves 110 and the sides of the   55  spective one of the
pole pairs formed by the sets of armature member engaging with the guide
members   ridges 112 and 113 and the pole pieces 104,105, 106 114. If the
armature member 71 is accurately posi-  and 107. If the coil 103 of any one
of the stator parts tioned so that its armature elements 75, 76, 77 and
102 is energized, the armature elements of the asso- 78 coincide with the
ridges 112 and the armature  dated armature member will be attracted into
the member 72 is accurately positioned so that its arma-  60  gaps between
the adjacent pole pairs and the arma- ture elements 86, 87, 88 and 89
coincide with the  ture member will move against the action of the as-
ridges 113 the wide middle portion 74 of armature  sociated spring 124. As
a result, the associated member 71 will engage in the recess formed by the
hammer head will move into a print position. narrow neck portion 93 of
armature member 72 and   It will be appreciated that, since the wide middle
the wide middle portion 85 of the armature member  65  portion of each of
the armature members 71, 72 en- 6    
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portions of the adjacent anna-   ber is located in position by its
longitudinal guide rib ture members, the length of the assembly of actua-
155 engaging in one of the grooves 110 and the sides tors along the line X
- X is less than the sum of the  of the armature member engaging with the
guide overall widths of all the individual actuators. As a  members 114. f
each armature member 131 is accu- result the assembly forming the hammer
bank is corn-   5   rately positioned so that its armature elements 135,
pact.                                               136, 137 and 138
coincide with the ridges 112 and Figures 20, 21 and 22 illustrate another
actuator  each armature member 132 is accurately positioned which is a
practical embodiment of the actuator illus-  so that its armature elements
146, 147, 148 and 149 trated in Figures 1, 2, 3 and 4. Figures 20 and 21
il-  coincide with the ridges 113, the wide middle portion lustrate two
forms 131 and 132 of the armature mem-   10   134 of each armature member
131 will engage in the ber of the actuator which are adapted to be assem-
recess formed by the narrow neck portion 153 of bled close together.
Armature member 131 corn-     the adjacent armature member 132. The widths
of the prises a body 133 of a non-magnetisable material   regions on the
upper and lower surfaces of the having a relatively wide middle portion 134
in which  block 161 occupied by the armature members 131 and are located
four armature elements 135, 136, 137 and   15   132 will be less in each
case than the sum of the 138 of magnetisable material, a relatively narrow
tail  overall widths of the armature members on the sur- portion 139 formed
with a hole 141 and a relatively  face. narrow curved neck portion 142 to
the end of which   Figure 23 illustrates how six of the armature mem- is
attached a hammer head 143. The tail portion 139  bers 131 and eight of the
armature members 132, is longer than the neck portion 142. The other arma-
20  fourteen of the stator parts 101, one block 161 and ture member 132
also comprises a body 144 of a non-  two blocks 121 can be assembled to
form a hammer magnetisable material having a relatively wide mid-  bank
embodying the invention. As illustrated, three die portion 145 In which are
located four armature  armature members 131 with their hammer heads 143
elements 146,147,148 and 149 of magnetisable ma-    are positioned on the
upper surface of block 161 terial, a relatively narrow tail portion 151
formed with  25   with their ribs 155 engaging in alternate grooves 110 a
hole 152 and a relatively narrow curved neck por-  (Figure 22) so that the
heads 143 project beyond the tion 163 to the end of which is attached a
hammer  front edge of the block 161 and three armature mem- head 154. The
tail portion 151 is shorter than the  bers 131 with their hammer heads 143
are positioned neck portion 153. As illustrated in Figure 21 the un-  on
the lower surface of block 161 with their ribs 155 der surface of each of
the armature members 131,  30   engaging in alternate grooves 110 (Figure
22) so 132 is formed with a longitudinal rib 155 and the arma-  that the
heads 143 project beyond the front edge of ture elements extend through the
full thickness of  the block 161. In this position the wide middle portion
each armature member. It will be seen that the two  134 of each armature
member 131 is located over the armature members 131 and 132 are
complementary in  set of ridges 112 (Figure 22). Four armature mem- shape
so that, if the armature members are placed   35   bers 132 with their
hammer heads 154 are positioned side by side, projecting components of each
arma-  on the upper surface of block 161 with their ribs 155 ture member
engage in recessed components of the    engaging in alternate grooves 110
(Figure 22) so other armature member. This is illustrated in Figures  that
the heads 154 project beyond the front edge of 20 and 21. The relatively
wide middle portion of each  the block 161 and are located in between the
heads armature member engages in the recess formed by   40 . 143 of the
armature members 131 and four armature the relatively narrow tail portion
or the relatively  members 132 with their hammer heads 154 are posi- narrow
neck portion of the other armature member   toned on the lower surface of
block 161 with their so that the two armature members can be placed
ribs 155 engaging in alternate grooves 110 (Figure very close together.
22) so that the heads 154 project beyond the front Figure 22 illustrates a
stator part 160 to be used   45   edge of the block 161 and are located in
between the with the armature members 131 and 132. Stator part  heads 143
of the armature members 131. In this posi- 160 is similar to the stator
part 108 illustrated in Fig-  tion the wide middle portions 145 of each
armature ure 17 and is a flat rectangular block 161 formed on  member 132
is located over the set of ridges 113 its upper and lower surfaces with a
plurality of par-  (Figure 22). One block 121 is placed over the arma-
allel grooves 110 and two sets of parallel ridges 112   50  ture members on
the upper surface of the block 161 and 113 extending at right angles to the
grooves 110.  and the holes 122 in the block 121 (Figure 18) are po- The
ridges 112 are spaced apart by distances equal  sitioned so that the three
holes in the front row coin- to the spacing of the armature elements
135,136, 137  cide with the wide middle portions of the three arma- and 138
of the armature member 131 and the ridges  ture members 131 and the four
holes in the rear row 113 are spaced apart by distances equal to the spac-
55   coincide with the wide middle portion of the four ar- ing of the
armature elements 146, 147, 148 and 149  mature members 132. Another block
121 is placed of the armature member 132. Guide members 114 are  over the
armature members on the lower surface of located at various positions on
the upper and lower  the block 161 and the holes 122 in the block are posi-
surfaces of the block 109 adjacent to the grooves  toned so that the three
holes in the front row coin- 110 as indicated.
60   cide with the wide middle portions of the three arma- Figure 22
illustrates one armature member 131 and  ture members 131 and the four
holes in the rear row one armature member 132 in position on the upper
coincide with the wide middle portion of the four ar- surface of the block
161 and one armature member   mature members 132. 131 and one armature
member 132 in position on the   A stator part 101 is located in each of the
holes lower surface of the block 161. Each armature mem-   65   122 and the
pole pieces 104, 105, 106 and 107 of 7    
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coincide with the ridges of the     and in adjacent actuators the coil is
located at the sets of ridges 112 and 113 so as to form pole pairs of  top
of one actuator and at the bottom of the other the type described above
with reference to Figures    actuator, 1, 2, 3 and 4. The lower ends of the
springs 124 en-  so that the coil of each actuator engages in the gage in
the holes 141 and 152 in the narrow portions   5  relatively narrow
component of each adjacent ac- of the armature members 131, 132 remote from
their    tuator, hammer heads 143, 154. All the hammer heads 143
whereby the overall length of the assembly along and 154 extend along a
line X - X.                    said line is less than the sum of the
overall widths When the armature members 131, 132 are in the       of the
individual actuators. rest position, each of the armature elements 135,
10  2. An assembly as claimed in Claim 1 character- 136,137 and 138 and
146,147,148 and 149 is spaced   ised in that in each actuator said second
stator part from a respective one of the pole pairs formed by   (42) has a
substantially Y-shaped cross section the sets of ridges 112 and 113 and the
pole pieces  with the lower leg (53) of the Y forming said relative-
104,105,106 and 107. If the coil 103 of any one of the  ly narrow
component. stator parts 102 is energized, the armature elements  15  3. An
assembly as claimed in Claim 1 character- of the associated armature member
will be attracted  ised in that into the gaps between the adjacent pole
pairs and     in each actuator the body of the armature member the armature
member will move against the action of    (71, 72) includes a relatively
wide portion (74, 85) the associated spring 124. As a result, the associat-
in which is located said armature element (75-78, ed hammer head will move
into a print position.  20   86-89) and a relatively narrow portion (79,
93), It will be appreciated that, since the wide middle  and in adjacent
actuators the relatively wide por- portion of each of the armature members
131, 132 en-  tion of the armature member is located near one gages in the
narrow portions of the adjacent arma-      end of the body in one actuator
and near the op- ture members, the length of the assembly of actua-
posite end of the body in the other actuator, tors along the line X - X is
less than the sum of the   25  so that the relatively wide portion of the
body of overall widths all the individual actuators. As a re-  the armature
member of each actuator engages in sult the assembly forming the hammer
bank is com-     the relatively narrow portion of the body of the pact.
armature member of each adjacent actuator. 4. An assembly as claimed in
Claim 3 character- 30  ised in that the body of each armature member corn-
Claims                                              prises a rib (95)
extending longitudinally along said body. 1. An assembly of electromagnetic
actuators for     5. An assembly as claimed in Claim 4 character- the
hammers of an impact printer arranged side by   ised in that one of said
stator parts comprises a plu- side and extending along a line in which each
actua-   35  rality of grooves (110) adapted to receive said ribs tor
comprises                                       (95) on said armature
members. a first stator part (41) formed with at least one   6. An assembly
of electromagnetic actuators for pole piece (48, 49, 51,52),
the hammers of an impact printer arranged side by a second stator part (42)
formed with at least one  side and extending along a line comprising pole
piece (57, 58, 59, 61) and positioned relative   40  a first stator part
(121) formed with a plurality of to said first stator part (41) so that
said pole    sets of pole pieces (105-107) extending side.by pieces are
spaced apart so as to form a gap         side along said line,
therebetween,                                       a plurality of coils
(103) on said first stator part, a single coil (43) associated with one of
said sta-  each coil associated with a respective set of pole tor parts,
45     pieces, an armature member (44) formed with a body of       a second
stator part (108) formed with a plurality non-magnetisable material, at
least one armature    of sets of pole pieces (112, 113) extending side by
element (63, 64, 65, 66) of magnetisable material   side along said line
and positioned relative to said and a hammer head (67),
first stator part so that the sets of pole pieces of and means for
supporting said armature member   50  said two stator parts are spaced
apart so as to (44) between said stator parts (41, 42) so that     form a
plurality of gaps between the sets of pole said armature element is located
adjacent to said   pieces on the first stator part and the sets of gap,
pole pieces on the second stator part, whereby energisation of said coil
(43) causes the   a plurality of armature members (71, 72) each generation
of a flux which passes across said  55   formed with a body of
non-magnetisable material, gap and through said armature element tending to
at least one armature element (75-78, 86-89) of move said armature element
into said gap and to     magnetisable material and a hammer head (83, 94),
cause said hammer head to move into a print posi-   and means for
supporting said armature members tion,
between said stator parts so that the armature characterised in that
60     element of each armature member is located adja- each actuator said
coil (43) is associated with     cent to a respective one of said gaps,
said first stator part (41) and said second stator  whereby energisation of
any one of said coils part (42) includes a relatively narrow component
causes the generation of a flux which passes (53) having an overall width
less than the overall  across the associated gap and through the asso-
width of said coil,                          65     ciated armature element
tending to move said ar- 8    
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coincide with the ridges of the     and in adjacent actuators the coil is
located at the sets of ridges 112 and 113 so as to form pole pairs of  top
of one actuator and at the bottom of the other the type described above
with reference to Figures   actuator, 1, 2, 3 and 4. The lower ends of the
springs 124 en-  so that the coil of each actuator engages in the gage in
the holes 141 and 152 in the narrow portions   5  relatively narrow
component of each adjacent ac- of the armature members 131, 132 remote from
their   tuator, hammer heads 143, 154. All the hammer heads 143
whereby the overall length of the assembly along and 154 extend along a
line X - X.                   said line is less than the sum of the overall
widths When the armature members 131, 132 are in the      of the individual
actuators. rest position, each of the armature elements 135,  10  2. An
assembly as claimed in Claim 1 character- 136,137 and 138 and 146,147, 148
and 149 is spaced  ised in that in each actuator said second stator part
from a respective one of the pole pairs formed by   (42) has a
substantially Y-shaped cross section the sets of ridges 112 and 113 and the
pole pieces  with the lower leg (53) of the Y forming said relative-
104,105,106 and 107. If the coil 103 of any one of the  ly narrow
component. stator parts 102 is energized, the armature elements  15    3.
An assembly as claimed in Claim 1 character- of the associated armature
member will be attracted  ised in that into the gaps between the adjacent
pole pairs and    in each actuator the body of the armature member the
armature member will move against the action of  (71, 72) includes a
relatively wide portion (74, 85) the associated spring 124. As a result,
the associat-  in which is located said armature element (75-78, ed hammer
head will move into a print position.  20  86-89) and a relatively narrow
portion (79, 93), It will be appreciated that, since the wide middle  and
in adjacent actuators the relatively wide por- portion of each of the
armature members 131, 132 en-  tion of the armature member is located near
one gages in the narrow portions of the adjacent arma-    end of the body
in one actuator and near the op- ture members, the length of the assembly
of actua-    posite end of the body in the other actuator, tors along the
line X - X is less than the sum of the   25    so that the relatively wide
portion of the body of overall widths all the individual actuators. As a
re-  the armature member of each actuator engages in sult the assembly
forming the hammer bank is com-   the relatively narrow portion of the body
of the pact.                                                armature member
of each adjacent actuator. 4. An assembly as claimed in Claim 3 character-
30  ised in that the body of each armature member com- Claims
prises a rib (95) extending longitudinally along said body. 1. An assembly
of electromagnetic actuators for    5. An assembly as claimed in Claim 4
character- the hammers of an impact printer arranged side by  ised in that
one of said stator parts comprises a plu- side and extending along a line
in which each actua-  35  rality of grooves (110) adapted to receive said
ribs tor comprises                                       (95) on said
armature members. a first stator part (41) formed with at least one  6. An
assembly of electromagnetic actuators for pole piece (48, 49, 51, 52),
the hammers of an impact printer arranged side by a second stator part (42)
formed with at least one  side and extending along a line comprising pole
piece (57, 58, 59, 61) and positioned relative   40  a first stator part
(121) formed with a plurality of to said first stator part (41) so that
said pole   sets of pole pieces (105-107) extending side.by pieces are
spaced apart so as to form a gap        side along said line, therebetween,
a plurality of coils (103) on said first stator part, a single coil (43)
associated with one of said sta-  each coil associated with a respective
set of pole tor parts,                                  45     pieces, an
armature member (44) formed With a body of      a second stator part (108)
formed with a plurality non-magnetisable material, at least one armature
of sets of pole pieces (112, 113) extending side by element (63, 64, 65,
66) of magnetisable material  side along said line and positioned relative
to said and a hammer head (67),                            first stator
part so that the sets of pole pieces of and means for supporting said
armature member - 50    said two stator parts are spaced apart so as to
(44) between said stator parts (41, 42) so that    form a plurality of gaps
between the sets of pole said armature element is located adjacent to said
pieces on the first stator part and the sets of gap,
pole pieces on the second stator part, whereby energisation of said coil
(43) causes the  a plurality of armature members (71, 72) each generation
of a flux which passes across said  55    formed with a body of
non-magnetisable material, gap and through said armature element tending to
at least one armature element (75-78, 86-89) of move said armature element
into said gap and to    magnetisable material and a hammer head (83, 94),
cause said hammer head to move into a print posi-  and means for supporting
said armature members tion,
between said stator parts so that the armature characterised in that
60     element of each armature member is located adja- each actuator said
coil (43) is associated with    cent to a respective one of said gaps, said
first stator part (41) and said second stator  whereby energisation of any
one of said coils part (42) includes a relatively narrow component   causes
the generation of a flux which passes (53) having an overall width less
than the overall  across the associated gap and through the asso- width of
said coil,                         65    ciated armature element tending to
move said ar-    15             EP 0 210 636 B1                  16 



mature element into said gap and to cause the as-  len (41, 42), derart,
daB sich das genannte An- sociated hammer head to move into a print posi-
kerteil angrenzend an den genannten Luftspalt tion,
befindet, characterised in that                              wobei die
Erregung der genannten Spule (43) die in each actuator the body of the
armature member   5  Erzeugung eines Flusses hervorruft, welcher includes a
relatively wide portion (74, 85) in which  den genannten Luftspalt und das
genannte An- is located said armature element and a relatively  kerelement
durchquert und dazu neigt, das ge- narrow portion (79, 93),
nannte Ankerelement in den genannten Luftspalt and in adjacent actuators
the relatively wide por-  hinein zu bewegen und den genannten Hammer- tion
of the armature member is located near one   10  kopf zu veranlassen, sich
in eine Druckposition end of the body in one actuator and near the op-   zu
bewegen, posite end of the body in the other actuator,      dadurch
gekennzeichnet, daB so that the relatively wide portion of the body of  in
jedem Betatigungsorgan die genannte Spule the armature member of each
actuator engages in    (43) dem genannten ersten Statorteil (41) zuge- the
relatively narrow portion of the body of the   15  ordnet ist und das
genannte zweite Statorteil (42) armature member of each adjacent actuator.
ein relativ enges Bauteil (53) enthalt, welches el- 7. An assembly as
claimed in Claim 6 character-    ne Gesamtbreite aufweist, die kleiner ist
als die ised in that                                         Gesamtbreite
der genannten Spule said first stator part (21) is formed in two portions
und daB in angrenzenden Betatigungsorganen die located respectively on
opposite sides of said  20  Spule sich an der Spilze des einen Betatigungs-
second stator part (16) so that the sets of pole   organs und am Boden des
anderen Betatigungs- pieces of said two stator parts form two groups
organs befindet of gaps, one group on each side of said second     derart,
daB die Spule des jeweiligen BetAtigungs- stator part
organs in das relativ enge Bauteil des jeweiligen said armature members are
formed into two   25     angrenzenden Betatigungsteils eingreift, groups,
wobei die GesamtlAnge der Anordnung entlang and said means for supporting
said armature        der genannten Unie kleiner ist als die Summe der
members supports one group of armature mem-        Gesamtbreiten der
einzelnen Betatigungsorgane. bers in the group of gaps on one side of said
sec-  2. Anordnung nach Anspruch 1, dadurch gekenn- ond stator part and the
other group of armature  30  zeichnet, daB in jedem Betitigungsorgan das
ge- members in the group of gaps on the other side of  nannte zweite
Statorteil (42) einen im wesentlichen the second stator parL
Y-f6rmigen Querschnitt aufweist, wobei der untere 8. An assembly as claimed
in any one of the pre-  Schenkel (53) des Y das genannte relativ enge Bau-
ceding claims characterised in that the body of each  teil bildet. armature
member is coated with a layer of low fric-  35  3. Anordnung nach Anspruch
1, dadurch gekenn- tion material (23).
zeichnet, daB 9. An assembly as claimed in any one of the pre-   in jedem
Betatigungsorgan der Korper des An- ceding claims characterised in that
each armature    kerglieds (71, 72) einen relativ breiten Abschnitt element
(18-22) extends across the width of the as-  (74, 85), in welchem sich das
genannte Ankerele- sociated armature member and is rectangular in  40
ment (75-78, 86-89) befindet, und einen relativ cross section.
engen Abschnitt (79, 93) enthalt, und daB in angrenzenden
Betatigungsorganen \   PatentansprOche
der relativ breite Abschnitt des Ankerglieds sich in der Nahe des einen
Endes des K6rpers in ei- 1. Anordnung von elektromagnetischen Betati-  45
nem Betatigungsorgan und in der Nahe des entge- gungsorganen fOr die HAmmer
eines Schlagdruck-       gengesetzten Endes des Korpers in dem anderen
werks, die nebeneinander angeordnet sind und sich    BetBtigungsorgan
befindet, entlang einer Linie erstrecken, in welcher jedes Be-  derart, daB
der relativ breite Abschnitt des K6r- tatigungsorgan enthalt
pers des Ankerglieds des jeweiligen Betatigungs- ein erstes Statorteil
(41), gebildet aus mindestens   50  organs in den relativ engen Abschnitt
des Kor- elnem Polschuh (48, 49,51, 52),                    pers des
Ankergliedes des jeweiligen angrenzen- ein zweites Statorteil (42),
gebildet aus minde-   den BetAtigungsorgans eingreift stens einem Polschuh
(57, 58, 59, 61) und im Ver-  4. Anordnung nach Anspruch 3, dadurch ge-
hiltnis zu dem genannten ersten Statorteil (41)  kennzeichnet, daB der
Korper des jeweiligen An- derart angeordnet (41), daB die genannten Pol-
55   kergliedes eine Rippe (95) enthalt, die sich in LAngs- schuhe
auseinanderliegen, um elnen Luftspalt zu  richtung entlang des genannten
K6rpers erstreckt. bilden,                                            5.
Anordnung nach Anspruch 4, dadurch ge- eine dem einen der genannten
Statorteile zuge-   kennzeichnet, daB eins der genannten Statorteile el-
ordnete einzelne Spule (43),                     ne Mehrzahl von Nuten
(110) enthalt, die vorgese- ein Ankerglied (44), gebildet aus einem K6rper
60   hen sind, um die genannten Rippen (95) auf den ge- aus nicht
magnetisierbarem Material, zumindest   nannten Ankergliedem aufzunehmen.
ein Ankerelement (63, 64, 65, 66) aus magneti-     6. Anordnung von
elektromagnetischen Betati- sierbarem Material und einen Hammerkopf (67),
gungsorganen fOr die HAmmer eines Schlagdruck- und Mittel zur Lagerung des
genannten An-        werks, die nebeneinander angeordnet sind und sich
kerglieds (44) zwischen den genannten Statortei-  65  entlang einer Unie
erstrecken, enthaltend    17                 EP 0 210 636 B1
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zahl von Polschuhsatzen (105-107), die sich no-     und die andere Gruppe
von Ankergliedern in der beneinander entlang der genannten Linie er-
Gruppe von Luftspalten auf der anderen Seite strecken,
des zweiten Statorteils tragen. eine Mehrzahl von Spulen (103) auf dem
genann-   5  8. Anordnung nach irgendeinem der vorangehen- ten Statorteil,
wobel jede Spule jeweils einem ent-  den Anspruche, dadurch gekennzeichnet,
dal3 der sprechenden Polschuhsatz zugeordnet ist,         Korper eines
jeden Ankergliedes mit einer Schicht ein zweites Statorteil (108), gebildet
aus einer  von reibungsarmem Material (23) bedeckt ist. Mehrzahl von
Polschuhsatzen (112, 113), die sich   9. Anordnung nach irgendeinem der
vorangehen- nebeneinander entlang der genannten Linie er-  10   den
Anspriche, dadurch gekennzeichnet, daB je- strecken und im Verhaltnis zu
dem genannten er-  des Ankerelement (18-22) sich durch die Breite des sten
Statorteil derart angeordnet sind, daB die  zugeordneten  Ankerglieds
erstreckt und eonen Satze von Polschuhen der genannten zwei Sta-
rechteckigen Querschnitt aufweist. torteile auseinander Ilegen, um eine
Mehrzahl von Luftspalten zwischen den Polschuhsatzen   15 auf dem ersten
Statorteil und den Polschuhsat-    Revendications zen auf dem zweifen
Statortoil zu bilden, eine Mehrzahl von Ankergliedern (71, 72), jeweils  1.
Ensemble d'actionneurs 6lectromagnetiques gebildet aus einem K6rper aus
nichtmagnetisier-  pour les marteaux d'une imprimante & impact, dispo-
barem Material, zumindest ein Ankerelement (75-   20  ses cOte-A-c6te et
s'etendant suivant une ligne, et 78, 86-89) aus magnetisierbarem Material
und ei-  dans loquel chaque actionneur comprend nen Hammerkopf (83,94),
un premier 6l6ment de stator (41) comportant au und Mittel zur Lagerung der
genannten An-          moins une place polaire (48,49, 51, 52), kerglieder
zwischen den genannten Statorteilen,    un second 6l6ment de stator (42)
comportant au derari, daB sich das jeweilige Ankerglied angren-   25  moins
une place polaire (57, 58, 59, 61) et dispos6 zend an eonen entsprechenden
Luftspalt befindet,   par rapport audit premier 6l6ment de stator (41)
wobei die Erregung irgendeiner der genannten       de telle sorte quo
lesdites pieces polaires sont Spulen die Erzeugung elnes Flusses
hervorruft,     espac6es de maniere & former entre elles un en- welcher den
zugeordneten Luftspalt und das zu-     trefer, geordnete Ankereolement
durchquert und dazu   30    une seule bobine (43) associ6e & l'un desdits
616- neigt, das genannte Ankerelement in den genann-    ments de stator,
ten Luftspalt hineinzubewegen und den zugeord-      un organe formant
armature (44) form6 d'un neten Hammerkopf zu veranlassen, sich in eine
corps r6alis6 en un mat6riau non aimantable, d'au Druckposition zu bewegen,
moins un 6l6ment d'armature (63, 64, 65, 66) r6ali- dadurch gakennzeichnet,
daB                 35      s6 en un mat6riau aimantable et d'une tete de
mar- in jedem Betatigungsorgan der KOrper des An-       teau (67), et
kerglieds einen relativ breiten Abschnitt (74, 85),  des moyens pour
supporter ledit organs formant in welchem sich das genannte Ankerglied
befin-     armature (44) entre lesdits elements de stator dot, und einen
relativ engen Abschnitt (79, 93)    (41, 42) de maniere quo ledit 6l6ment
d'armature enthalt,                                    40    soit situe au
voisinage dudit entrefer, und daB in angrenzenden BetAtigungsorganen
l'excitation de ladite bobine (43) provoquant la der relativ breite
Abschnitt des Ankerglieds sich  production d'un flux qui traverse ledit
entrefer et in der Nahe des einen Endes des K6rpers in dem     ledit
element d'armature en tendant a faire pene- einen Betatigungsorgan und in
der NAhe des ent-    trer ce demier dans ledit entrefer et a amener la-
gegengesetzten Endes des Korpers in dem ande-   45  dite tete de marteau
dans une position d'impres- ron Bethtigungsorgan befindet,
sion, caracterise en ce quo derart, daB der relativ breite Abschnitt des
K6r-  ladite bobine (43) de chaque actionneur est asso- pers des
Ankergliedes des jeweiligen Betati-       ci6e audit premier el6ment de
stator (41), et ledit gungsorgans in den relativ engen Abschnitt des
second 6l6ment de stator (42) comporte un com- Korpers des Ankerglieds des
jeweiligen angren-   50  posant relativement etroit (53) possedant une lar-
zenden Betatigungsorgans eingreift.                 geur totale inferieure
A la largeur totals de ladite 7. Anordnung nach Anspruch 6, dadurch gekenn-
bobine, et zeichnet, daB                                         dans des
actionneurs voisins, la bobine est si- das erste Statorteil (21) aus zwei
Abschnitten ge-  tuee A la partie superieure d'un actionneur et A la bildet
wird, welche sich jeweils auf den entgegen-  55  partie infrieure de
l'autre actionneur, gesetzten Seiten des genannten zweiten Stator-     de
sorte quo la bobine de chaque actionneur pe- teils (16) befinden, derart,
dal die Polschuhsatze  netre dans le composant relativement 6troit de der
genannten zwei Statorteile zwei Gruppen von     chaque actionneur voisin,
la longueur totale de Luftspalten bilden, sine Gruppe an jeder Seite
l'ensemble le long de ladite ligne etant inferieure A des genannten zweiten
Statorteils,          60    la somme des largeurs totales des actionneurs
in- daB die genannten Ankerglieder zu zwei Gruppen     dividuels. gestaltet
sind,                                    2. Ensemble selon la revendication
1, caractefise und daB die genannten Mittel zur Lagerung der    en ce quo
dans chaque actionneur, ledit second e16- genannten Ankerglieder die eine
Gruppe von An-    ment de stator (42) possede une section transver-
kergliedem in der Gruppe von Luftspalten auf   65  sale sensiblement en
forms de Y, la branche infe- 1 0    ;  19              EP0210636 B1
20 rieure (53) du Y constituant ledit composant relati-   dans une position
d'impression, caract6ese en ce 



vement etroit.                                         que 3. Ensemble
solon la revendication 1, caract6ris6    dans chaque actionneur, Is corps
de 'organe for- en ce que                                              mant
armature inclut une partie relativement large dans chaque actionneur, le
corps de l'organe for-   5  (74, 85), dans laquolle est situ6 ledit e6lment
d'ar- mant armature (71, 72) inclut une partie relative-   mature, et une
partie relativement etroite (79, ment large (74, 85), dans laquelle est
situe ledit   93), et 6l6ment d'armature (75-78, 86-89) et une partie
dans des actionneurs voisins, la partie relative- relativement etroite (79,
93), et                    ment large de l'organe formant armature est Si-
dans des actionneurs voisins, la partie relative-   10    tu6e a proximite
d'une extremite du corps dans un merit large de l'organe formant armature
est si-     actionneur et a proximite de I'extremit6 oppos6e tuoe a
proximite d'une extr6mit6 du corps dons un    du corps dans l'autre
actionneur, actionneur et a proximite de l'extremite opposee     de sorte
que la partie relativement large du corps du corps dans l'autre actionneur,
de l'organe formant armature de chaque action- de sorte que la partie
relativement large du corps   15  neur s'engage dans la partie relativement
6troite de l'organe formgnt armature de chaque action-       du corps de
lorgane formant armature de chaque neur p6netre dans une partie
relativement 6troite    actionneur voisin. du corps de l'organe formant
armature de chaque      7. Ensemble selon la revendication 6, caracterise
actionneur voisin.                                 en ce que :4. Ensemble
selon la revendication 3, caract6ri-  20    Iedit premier 6l6ment de stator
(21) est formS de s6 en ce quo le corps de chaque organs formant ar-
deux parties situees respectivement sur les co- mature comporte une nervure
(95) s'tendant dans        t6s oppos6s dudit second 6l6ment de stator (16)
Ia direction longitudinale le long dudit corps.        de sorte que les
ensembles de pieces polaires 5. Ensemble selon la revendication 4,
caracteri-     desdits deux 6lements de stator forment deux se en ce que
l'un desdits 6l6ments du stator compor-  25  groupes d'entrefers, un group.
etant situe de te une pluralit6 de rainures (110) aptes & loger lesdi-
chaque cdt6 dudit second el6ment de stator, tes nervures (95) situees sur
lesdits -organes for-   lesdits organes formant armature sont reunis en
mant armatures.                                        deux groupes, et 6.
Ensemble d'actionneurs 6lectromagn6tiques         lesdits moyens servant a
supporter lesdits orga- pour. les marteaux d'une imprimante a impact,
dispo-   30  nes formant armatures supportent un group. s6s c6te-&-c6te et
s'etendant le long d'une ligne et   d'organes formant armatures a
l'int6rieur du comprenant:
groupe d'entrefers situes d'un cote dudit second un premier 6l6ment de
stator (121) comportant une    6l6ment de stator, et l'autre groupe
d'organes pluralite d'ensembles de pieces polaires (105-107)   formant
armatures dans le groups d'entrefers si- s'6tendant c6te-&-cate le long de
ladite ligne,  35    tue sur l'autre c6t6 du second 6lement de stator. une
pluralit6 de bobines (103) situees sur ledit     8. Ensemble solon l'une
quelconque des revendi- premier 6l6ment de stator, chaque bobine etant
cations precedentes, caract6rise en ce quo le associ6e a un ensemble
respectif de places polai-  corps de chaque organs formant armature est re-
res,                                               couvert d'une couche
formee d'un mat6riau (23) un second el6ment de stator (108) comportant une
40   possedant un faible coefficient de frottement. pluralite d'ensembles
de pieces polaires (112, 113)  9. Ensemble solon l'une quelconque des
revendi- s'tendant cote-&-c6te le long de ladite ligne et   cations
prec6dentes, caracterise en ce quo chaque dispos6 par rapport audit premier
6l6ment de sta-  6l6ment d'armature (18-22) s'6tend sur la largeur de tor
de tells sorte que les ensembles de pieces po-  l'organe formant armature
associe et possede une laires desdits deux 6lments de stator sont espa-
45   section transversale rectangulaire. c6s de maniere & former une
pluralite d'entrefers entre les ensembles de pieces polaires situ6es sur le
premier 6lement de stator et les ensembles de pieces polaires situees sur
le second 6l6ment de stator,                                   50 une
pluralit6 dorgaries formant armatures. (71, 72) comportant chacun un corps
forme d'un mate- riau non aimantable, au moins un 6l6ment d'arma- ture
(75-78, 86-89) form6 d'un mat6riau aimanta- ble et une tete de marteau (83,
94), et      55 des moyons pour supporter lesdits organes for- mant
armatures entre lesdits 6l6ments de stator do sorte que l'el6ment
d'armature de chaque orga- ne formant armature est situ6 au voisinage de
l'un respectif desdits entrefors,    .. l'excitation de l'une quelconque
desditeobobins . provoquant la production d'un flux  Aitraverse     -.
lentrefer associ6 et lelement d'arm   0 associe en tendant & introduire ce
demier   ledit en-' trefer et amener la tete de mart   associde    


